Nitric oxide production by Leishmania-infected macrophages and modulation by cytokines and prostaglandins.
Nitric oxide (NO) produced by an inducible nitric oxide synthase (iNOS or NOS2) plays a major microbicidal role in murine macrophages and its importance is now emerging also in the dog and human models. In dogs we demonstrated that macrophages in vitro infected with Leishmania infantum produced NO, after stimulation with cytokine-enriched peripheral blood mononuclear cell supernatants. In addition, parasite killing was reduced by the NOS inhibitor L-NG monomethylarginine. On the contrary, canine blood monocytes before macrophage differentiation did not release NO, and their leishmanicidal activity was instead correlated with superoxide anion and interferon (IFN)-gamma production. In human macrophage cultures, after infection with Leishmania infantum, we showed both iNOS expression by immunofluorescence and western blotting and NO release by the Griess reaction for nitrites. Various cytokines and prostaglandins can differently modulate NO synthesis. In our experiments, stimulation by recombinant human IFN-gamma and bacterial lipopolysaccharide greatly enhanced iNOS expression and NO production in human macrophages. In addition, the prostaglandin E2 increased NO release in activated, Leishmania-infected human macrophages. These results are interesting in the light of a possible immunological or pharmacological regulation of NO synthesis and microbicidal functions of macrophages.